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(54) IMAGE PROCESSING DEVICE/METHOD 

(57)Abstract: 

PURPOSE: To reduce the variance of chroma saturation 
caused by the difference of density ranges of the color 
images and to reproduce the stable and satisfactory 
colors by correcting the chroma saturation after 
selecting a proper chroma saturation correction 
coefficient in response to the ratio between the 
maximum and minimum luminance levels. 
CONSTITUTION: A CPU 40 calculates the ratio between 
the maximum minimum luminance levels for each RGB 
based on the gradation data which are produced by an 
integration block 41 from the image signals of color 
images of a negative film 52 received from a CCD line 
sensor 14. Then a YCC conversion circuit 35 converts 
the digital image signals RGB which are received from a 
digital signal processing circuit 20 and undergone the 
gamma correction by the CPU 40 into a luminance signal 
Y and the chroma signals CR and CB. In this instance, 
the (3 x 3) matrices A1 1-A33 which are previously 
stored are defined as one set Then plural sets of 

chroma saturation correction coefficients are selected based on the preceding luminance ratio, 
and R' G' B' is calculated from the arithmetic result of each expression and converted. Thus it 
is possible to reduce the variance of chroma saturation caused by the range of density of the 
color images and to automatically reproduce the satisfactory colors according to each pattern. 
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(54) [«WCD*»] BISMSgB&Wifc 



(57) mm 

fc»H*U:*^T\ ffe3X3ffM (A u -A m ) £rl 
■fey hfci-5*R-fcy h^««*t5E«fcSr!|l«L, CO 
1g£fcfey h^)«**|jE«fc*»b*/h»flCfc*^a6i:o 

T, AMB^i^uiHMt-g-R, G, BfcWEBRLfcg 

I R' I I A„ A, 2 A» | | R | 
I G' | = | A„ A 22 Az, | | G | 
I B' | | A» A„ A M | | B | 

G' , B' ^*«>6 <fc 5I-LT^5 0 
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1 

[#fFlf*<Df5ffl] 

m-g-R, g, BSrttsBttiaa^at, 
^«>3x3fT^j (a,i— a„) Sri-fey ht-rsaas-fe- 

I R 7 I I An A , 2 A13 | | R | 
|G' | = | A* A 22 A* | | G | 
I B' | | A 3l A 32 A„ I'l B | 

G' , B' Sr^W-f zwm^wz 

^m^tc^t^mt-r^m^n^mmSo 20 
[it 2 ] vxmcmmm^h 

^&>3X3fT^J (A n -A u ) Sr lir y h b^ZWfct 

r, g, BkmmM$LLtcm&ffijEm%tbizm<5^x, 30 

I R' I I An A« Ais I I R I 
I G' | = | A 21 Am A23 I I G I 
I B / I I A„ A S2 A33 I I B I 

G' , B' SrHUJi-5»»^»t, 
Sri^c^t &ftWLb-fZ>mi&ZQimmMo 

^ -t*t-PtL0f ^eO»W i: * 5 <t 9 l-lW!2!H&m^£r«ijE 40 

ff-^-R, G, BSr?#5lf««ia^®i:, 
f»4o©«»K., K», K BR , K^lti/htt 

%m&ffijE&m&m$i-fZ)mvi^®b, 
Miax^^^mtem-^R, g, BtwEiRtfc^t 



- 3 7 6 0 3 

2 

C R =K ra (R-G) +K ra (B-G) 
C b =Kbr (R-G) +K bb (B-G) 

frbwm-fzmw^&b. 
%m*Ltc^b b tsit^im 

f»4o©SftK B , K„, K 8R , K BB $r lir 5/ h b-f 

R, G, BirffirlSS«L^:®ffifflE«afet^S^VNT^ 

Cr=Krk (R-G) +K ra ( B — G) 
C B =K BR (R-G) +K B8 (B-G) 

frb&m-tzm&^&b, 
zmzLtc-b b-t z mm^mm&o 

^m^-c R , c^c^-rzmm^m^m^^x, 

ttrlB^^^yWf -^-R, G, B^So^TfiJf^Sff -^-Y 

Y = { (R/2 + R/8) 4- (G + G/8) 4- B/ 
4} /2 

C r =Krr (R-G) +K ra (B-G) 

C b =Kbk (R-G) +Kb» (B-G) 

^x^xwm-rzbb is©4o©ssK Bl k 

Kkk-Nrr/2" 1 , -Kkb-Nrb/2" 2 
- K„= Nb./ 2 ro , Kbb= Nbb/ 2 " 4 

(fBL. N«-N B RUfNl-N4tt«ft) T'^bfc 

[0 0 0 1 ] 

R, G, B*x^^yi^a^5Hiftj&g»|l2iOc*«fe«c 
[0 0 0 2] 

lvt^k<D^M\ tie*. ^7^yi/A^7- mikz-t * 

^^r^T^ >f^-c?tyf^E,fflASh5R, g, b 

fcR, G, B{f-§-ttYCC^mi£]SStC < toT»Sff-^Y 
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[0 0 0 3] tZZT\ ±|ER, G, Bff^-oa^^V 
R, G, Bff^-giJic^^-fe^ hi- Si: £:t>fc x 

[0004] 

[«W#«BfcLJ:5i:i-5IIUil t^^>T% ±l50<fc5 
{-LXR, G, Bff^cDPgp^PSi-5^:, *;*f:7^ 10 

A_bogau>-^coj£:$ (±faa2p*/jNffifcS2p**:«: 
[0005] ~ti\z. x o gg^^»jL^°!£5^^ 

[0 0 0 6] **Wtt^^J:5*»«f^«|*T4*tt*: 

£ t 5lffi««ia3SlERV*«feSr«flti-5 r. t £r s 
#?£i-5 0 

[0 0 0 7] 

Ic, ■«^aUBLT»*:Klfc»-9-*»6>* 30 

(A„~A„) Srl-fey hi:i-5«fR-fej/ KOgftWiE 
«»&IB«i-*lEl»#»i:, MrlB*«-fe y V <T>&9lWE 

'J- * v >^ tc £<6Mi- 5 J§IE«tt SriBRi- 5 

wr^s*. fldEx^^/uiBttw-g-R, g, b>mib5m 40 

I R' I I A„ A„ A» | | R | 
I G / I = | A 2l A K A 2J | | G | 
I B' | | A„ A 32 A„ | | B | 

[0 0 0 8] #7— SSflfcSr»#LT*§ 
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4 

i-^*/MIHft{i"S-R, g, BSr#5Sf««ta^Sfc, 
S«fgci?s/ hO»«*|]E«ftSria«jci-5E«^gfe4:. M 

««SrMRU lW^H:*/^Sv^»^^^:H:»acS:^S«i-5 
^ftttjE^«SraRi-5aR#ai:, flJlE^i^/viiffc 
«*R f G, Bfctt!B»WLfc»ie«iE«»i:^S<5^ 

C B =Krr (R-G) +k b (B-G) 
C b =K B r (R-G) + K» (B-G) 
frb&iti^Zm^&t&ffijLtcZkZW&k LX^ 

[0 0 0 9] hjc, BftlBHIft«i3g*S<Dd*0lc, 
7— H^^^ft^^ftv^^jctt^ftSriS^i-^^^ 

eautjEflRftSrajRi-a-fcSrflfflifc lx^s 0 

[0 0 10] 35^**:. #7Hffte««fcL-c»&na 
^> ^^i-^v^/Wi^-R, g, BSrJKftft^-Y 

v^X. MlE^^^yufg-g-R, g, B^c:X<5v^Tm^i5j^ft 

Y = { (R/2+R/8) + (G + G/8) +B/ 
4} /2 

C R =K,« (R-G) +K w (B-G) 
C B =K M (R-G) +K b (B-G) 
tCj;oT*tt4i-5ttt>^ ±S;c0 4 0(D^^Krk, k 

KB, K BR, K M §: % -ttt-PtLjJCS;, 

Krr^Nrr/2- 1 , -K rb =N rb /2 N2 
- Kbr— N br / 2 N3 , Kbb = N BB / 2 M 

(fiL. N 8R ~N BB ^0 J N1-'N4«S^) ttSlf: 

[0011] 

[^ffll iirfft«#o**i»flt2ittK*/h 

^fv^MiELT^, fit, WSr^i-^v^/Mff&fl-g- 
R, G, B§r#5iij{^S^Icfe^x, & jr ^± 

SrttfflLTWIBx^^/biWftm^-R, G, B 
lELfc^^yMMH^ff -^-r' , g' , B r SrgLfctii-* ± 

9(cUTV^5o IP*>, ^*3X3^JJ (A„—A M ) 



(4) 
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&«-5§-R, G, B t flftfBSft Lfc3£ft*KEGMK: b (ego 

I R' I I An A ,2 A 13 | | R | 
I G' | = | A 2 i A 22 A23 | I G I 
I B' I I A« A M Ass I I B I 

G' , B' 9i-LT^5 0 
[0012] ^WcoteoteflUcitttf, T^^/VWI 

ff^R, G, Bt4oOgfK„, K„, K«, K BB §r 

C R =K« (R~G) + K ra (B-G) 
C B =K BR (R-G) + K M (B-G) 

[0013] **M^3E^«feOH8«jcj:tttt\ ±IEWS 

»**jE«««rSMRi-5 <t ? LTi^5o *« 91 
W&^-^t^^vHMtR, G, B £rl»Kf§# Y&t>*^ a 

IWS^/HM-R, G, Bfc£<5^Tfl«8Bl«£«-«-YX 
l>*^n-^ft-5§-c R , C B £, &5£ % 

Y = { (R/2 + R/8) + (G + G/8) + B/ 
4} /2 

Cr =K rr (R-G) + K m (B-G) 

C B =K BR (R-G) + K BB (B-G) 30 

K RR =N RR /2 Ni , -K RB =N RB /2 N2 
- K BR = Nm/ 2 N5 , K»= N BB / 2 N4 

[0014] 

fi^Mlio, ft|i/yxi2, ccD7>fyt> 

3 2Sr>'tf^u— 93 3S:^ip7-f/PA|gtb§gfi, * 
*^SI$IB (CPU) 4 0f?riiTV^o 

[0015] 3taBl Ott, 7>f yUA* — h y 5/i>5 0ft 
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SrSiiLfcjSfifttt, «^l/yXl2^UCCD7 
>tl4H ^-f^AJR^rSjirjE^-fS^rSlt-l 0 2 
f-1 4 0g3tffi^te{ftStt/ciBffife3tH:, R, G, B7>f 
/CC/c»<^R, G, B(OMl#[^^^ix5o ^Oi: 

9(-LTS^$tLfcR, G, BOtttt, CCDJEKIhI 
£§1 5frb)]Qjtbtl>Z> 1 K^—b^A- 

tT->t — y — hWytjy^ - K W >^I£ 

5 0 fiP*>> ^OCCD7^ Zs±>H- 1 4tt. CCDHHJj 
EES 1 5^P>*Dx.tt^5->^ 3^^— h'VV^loSCT 

[0016] JiteccD^ ytyf 1 4a*fctt3*tB£ 

tl/cR, G, BlEf|-§-H % B^LfcV^CDS*^:/ 

^7y/l 6/i^tiiA$tl5 1 ^^WR, G, BUJEE 
If^iA/Dny/^^ 1 8(c£oT,£J(I#:cdr, G, 

3 5 \z£^xm&m^Y ^m^c K C B tc^t^S 

ti%o fix »SMYt^P-7Mc,C B |j:, El 

[0017] y tcfEtg^nfc 1 

tt, D / A n y |C i o T 7 1 n ^{f ^1^$^ ^ ^ 

TVJ:ot7>r ^ABftSrasr bfrXZZ Zoloft 

[0 0 18] 7>f /V-Aigfft^gtt, 7^/UA^-MJ2/ 
y5 0'^7 e -;l/5 0A!:g^U t©^-;W5 0A 

^~ ^ 3 l\Z£oXmW}£tlZ)* J v7'*#^3 2b\f^ 
^n — 9 3 3 t"ettfftT7-f;VA3 2 Sr^MOigftx 

mm*tz>^mbfrbmf8.£nx^z> 0 ^ ±is7-r/u^ 

W*&SStt^ ~7 4 jVJ^jj — h y yy5 0 (O^y^ — 5 0 A 

SrHi±-C«PtHg5*|pil^B[»u 74 *M>ftm#7'f 



(5) 



3 7 6 0 3 



8 



£fc, cPU40fc ^-^(Hlte»/*rS]SiJfflJ[ElK3 4 

[0019] h y ^5 Ofc%— h 

^ii*-C*iH$tt5 0 rtL^i: t9 , :7>f /^.Al^^£CD;*^r 
^>';^^T:bn, CCD7^>tyfl4, Tj-vPTl' 
7'1 6&t>*A/D^>-^— ^ i 8 ^Lt9|^ny^ 
4 1I^)|^R, G, B^*^Wfc{S-^J&SBlt>i4* 

[0 0 2 0]gS/u^4lH R, G, Bf^^;W 

US (*^160»J-Ctt, 9if5/h (0 — 511) £>pgf9) £ 

#5000-10000 y TtD&mm'r— 

HfSTH ^HjfiW-cn^*^ l %) Srj6S^Lfc4a-&^ 

^^ir h fffll= 5 1 l - R r . f . 
^ >*=5 11/ ( R r . f _ 



*HlTHST*!>yf L«|t^ (02* 

^Stitt^f^A) 8rfisj*U CPU4 0fc{±i 

[002 1] CPU40«, i2|OTlfcSIt^h^ 

10 «ftdss»EBMI[T h fc — &Xtt*3Dfc:«;ifc # <DFgf| 
fr*a**/Hari: ltr. g, Bft^*»5fcfctl2:, IS 

fc^^copgpgr S^a^ftl j: tTR, G, BSlc*£> 
[0 0 2 2] #C{d N S^<^>-^, M^^>-^ % ^^f^^ 

^^/cfetc^-f-^^-^ir 2/ Hit, y>f^4<o3ftH* 
20 SsKlo^TKWt-So CPU40(i v ItUlER, G, Bg 
iC^^fcS^S^Cfei-S^V^XR, G, BU<D7f7-t y 

so'v^xr, g, B&<z><y>( >>m&#m-rz 0 bp*>, r 

- (i) 



Rr«f »in ) 



(2) 



[0023]Si^(l) % ( 2 ) « % Rl^t^tO 

^> R, G, B (Dv^iS* A-Mfgff -5§-f2 9 1^^ 

R 1 =R WI y Mfi 

tT5-tt-l-<tl9. R, G, B^^HftA-g-Otr— * 

R2 = 5 1 1 — R 1 

(0 3 (B) #BS) 0 ^tftf^RteSftfex^fr 

R 3 = R 2 X > 



^v^/UHfefg-g-R, G, BCDffc^cotf— ^flt (sKixfflf 

ft^fi) 3»5-as*e>ixs (1^3 (o . 

&{f#R, G, B*c-tn-? f tu«/ < c5^>^ttjES:fi 1 5 ^ 
ir^J:^, ^V— jfts^fc^fetbS (El 3 (D) 0 

j\,y?T *y?T— -?>\> VZJLT. ^LUTt^?) 5r 

[0 0 2 6] :^-7LUTH 



30 ty^t/URjCitLt, »CA. 

- (3) 

★ ^fiS (#^Itt(Dl) ^— ifc^^r^ttS (M 3 (A) # 
flB) . 

[0 0 2 4] jRV^. y h ZtltLTi/f^m 

... ( 4 ) 

£vMIH£{h-5§-R 2 Ic^j-LT, ^ (2) t*i6fc^yi 

- (5) 

^totV>^^/y^ (— ^xWlC^y =0. 45) (Dffi^t^O 

T, ^<OLUTt^5) tt. 04 (A) K7jk-t£o\C 
|fy = x^^LUT (^>^«iEfiS) $r^L§| 

[0 0 2 7] ^-^LUTI^tT, jfls-rffsi 

so t*s-e*5 (04 (B) #Rg) 0 rtLtcit) io^- 



(6) 

9 

5. R, G, Bmctf>^miE1t&W&Xtt.EEtfi£tl1t 
LUT*»5:kiS^5 0 « % B4 (C) d\ Hfty 

«x^fe-t*i^nR, g, BmztffrffijEfc&to&x 

G, BfeO^(7)LUTtfe5o 
[0 0 2 8] S£oX, H^Lfc!*; (3) - (5) fcio 

R, G, B|cS<5V^Stf|S-<— ^LUT^&S^y? 
ttlEffi&tt^fHU -t^tfV-^ttlEffifciR, G, Bfico 

"Efift£r*#> N ,£W1#:GDR, G, B^i^/MBffcft-g-^k 

<t 9 jSlllft-C^fegiJlc^^MiESrff tf*x# 5 0 
[0 0 2 9] 05 ttH 1 (Ct^ Lfc^$^/Uf§-£*IS|5|B 

»*»aHlB 2 o \X±M Lfcxv^vm^&SSrfT? t 

<£>X% LXAn#3§2 1, 2 2, 2 4, iSS2 3, 20 

2 6, SU^-XLUT2 5^6i«SnXV^ B 

G, B^^^/UBflftfS^CMPAD /^A^LXV^o ft> 7 s " 

WS^JW^R, G, B, GfcSfch/T^So 
[0 0 3 0] — Jj+ CPU4 0IJ, it (1) Xt5 (2) 

Jc^bfcJ; 5icR f G, BSd^^ir ^ Mfi (r 

off«.t. Goff Mt , B «,«,.») j&tK^'f >S (R 

«**ain. G«b«aioj B^ n ) £3?^ LXf£tii'1~<5 £ £ 

fcJC, R, G, BSl^^^y (R„^G 30 

***** B, M , ain ) £rfEtiLxv^ 0 ^fc, 

INTDATA IC^oTR, G, BOt7ty hfiStJU'v'.X^ 
4 3R, 4 3G, 4 3 BfCt&^£*K R, G, BO^V 
VffJU^^ 4 4 R, 4 4G, 4 4 Bf^lMflSix* 
R, G, BMy^y(Ji,^^4 5R, 4 5G, 
4 5 B[C|§#j£ti,£ 0 ft. rtLfeOUS^^Kltt, in 

[0 0 3 1] l/i?^4 3R, 43G, 4 3BCM^ 
ttfc*7-fe 5/ hffi (R G e „,.., B of „. t ) tt 

^c^nfc^-r ^ >^ft^iNTcoLSLo, i#iDx.e>nxv^ 

£ Q ^/Wl/^t4 6tt, 94 % ^fS^INTCOLSL 
0, li^ioT3oOt7t;y htt^?>V>fti^lOO 

^^ybfS-g-«iaiEJK 2 0 (D^D©5§ 2 1 (O^AAlUlflA 50 
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[0 0 3 2] W«fcLT. ^f^f47tt, Ui? 
^^44R ( 44G, 4 4B^e,A*t5 30(0^>' 

1 (R*b.ai«. G^i„, B-bgain) (0^^10(0^ 

tUAU, -7^/1/^4 8^ 1/^^4 5 

R, 4 5G, 4 5B^bA*t5 3oW>7^Vy 
(R^G 

[0 0 3 3] — *\ l tcd:fltfifiU/cJ: 51-^ 

9^mmm -^-cmpad t^-^-fe^ hfie^^oSL-t-^o -ti 

*L£ (5£ (3K B3 (A) #fig) „ AD3f«2 1 ^bffl 

etr— * u^sr/Ttit (511) ^jpxe>nx*5 0, 
^^s&m-^ftb*^ (a: (4) , H3 (b) # 

IS) o 

[o o 3 4] ggv^x, *Jfrt i/lxM &frtzLy*^9 /^mfe 

* \$r*;\,*?- U^f4 7^b^V Vfi^iD ^1 ttX*5 

vHjf^if^-R, G, B(D2K^lftoa^^5 (iC 
(5) , 03 (C) #HB) o tgS2 3^t>ffi* 

T 2 5 JC*DXLb*L5 0 ^LUT2 5tt, @ 4 (A) 

^f>^MIE«§rK^aiL, ro^f>"^4ijEffl[Sr*Jt«2 

tt2AASr*aE-t-Sri:tc < tO. x^^/v-H^fg-g-R, 
G, B(D&m<Dtf>-?ffilEm$:tkf$,L,^ rtLSrApJ|[»2 

4^*A^{cttj^-r^ 0 

[0 0 3 5] AD»^2 4 ttAA-f-ix^^yUBflfem^ 

r, g, B^e>«.fegij^#fixttJEffisnfe^fv-^ii]E 

■ttSr«*-t-5o wttfciO^^ttjESnfcjE^cOR, 
G, B©f^;Httg^RGBG ili )iSj|?>n5 0 ^ 
X, Bl 1 ^y ? i^^>'Wf-?-MS[£lSS2 0ti*bmt)£tlZ>tf 
^■^ffilE^ttfcx^^/Vffiffifi^-R, G, Bfi, YCC 
^*I3!5 3 5(-JP^L^tl5o YCC^»E1K3 5tt, x 

v?^^H{ftm-^R, g, B&mmkirz>bkt>i^ m&f 
ikistcfi/9;ismiMLm%-R, g, b ^n&m^Y 1 9 p 

[0 0 3 6] 0fx.ifBR^Iftiim»Ra«A^o 

Re c 6 0 1 -2(DYCC^jH^i, 



(7) 
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Y =0.299 R + 0. 587 G + 0. 114 G 
C R =0.713 (R-Y) 
C B =0.564 (B-Y) 



(6) 
- (7) 
• • (8) 
G, B(C 
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SfcfcUl, YCC^lHlSS3 5tt, RMMfcUt^S^/l* *c«, CbSt, ifesS. 

Y = { (R/2 + R/8) + (G + G/8) + B/4} /2 
C R =Kkr (R-G) +Krb (B-G) 
C B =K« (R-G) + K m (B-G) 

<0«»K„, K„, K BR , K»tt, -tiX-ptMJcA, 
K RR =N RR /2 m , -K RB =N R8 /2 N2 
- K u = N „/ 2 ro , K BB = N BB / 2 N4 

[0 0 3 7] ±SS*»&t>W&^ftJ:5^ y 

H\ x£?^HBfett -§-R, G, BCOtTiy h >^ h t Jfjp 



(9) 



(10) 
(11) 



CPU4 0tt^«^igjE^/McSiJ»t-5fc*fJ:iajE* 
tt. CPU4 0lcJ:oT»»S*tfc»«*jE««Sr«ffl 

[0 0 3 8] gp*>, ^^^AgjItO ^a/Jyfigjr^m^ 
*X£R, G, BT^g/HBftfg-g-f^ WffiJfcK:»UE* fr 30 



»o»*Sr y c c«*iggs 3 5 {ctii^-r 5o 

[0039] isi N ±fBni6fflit?tt, m&tti^x^xmiE 
20 tf % (r-g) f (b-g) mn-n&m&mm^ (R 
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